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The manuals in this collection have been conceived in order to 
make simple roof-building techniques available to people who 
have little education ana almost no resources. Thus, the tech- 
niques presented here are appropriate for self-help building 
and make use of inexpensive local materials. 

It is for these people and for those who are called upon to assist 
them in their building efforts, that each technique has been pre- 
sented in sketch-like, non-technical drawings, with short texts. 
The drawings can be copied easily, even by those without draw- 
ing skills. 

Roofs are the main subject of these manuals, since roofs appear 
to be the most complex part of simple shelter. It is less difficult 
and requires less know-how to build walls and partitions than to 
build a roof. Roofs are, in fact, more exposed to all kinds of in- 
fluences and stress than other parts of a shelter. This is the rea- 
son why these manuals do not consider foundations, walls, etc. 
beyond their functions as a support system for the stability of the 
roof. 

The manuals were primarily prepared for the lowest income 
people in India, a subcontinent with varied climatic conditions, 
diversified local resources and a wide range of traditional skills. 
It was the intention of the authors to describe techniques un- 
known in certain regions without putting, however, too much 
emphasis on those techniques which are generally known and 
widely used. The target groups appear to be more attracted 
and concerned by proposals concerning innovative techniques. 

The material in this collection is presented in five major sections: 

1 . Generalities 

2. Techniques using materials of vegetal origin 

3. Techniques using materials of mineral origin 

4. Principles of simple engineering 

5. Security 

An Annex indicates the list of materials relevant to each region 
of the subcontinent. 



A. THE COMPLEX PROBLEM OF HOUSING 

"Housing" is more than "shelter” and less than "habitat”. Indeed, 
’shelter” simply constitutes a means of protecting against outside 
aggression, natural or human. "Housing" represents more than just 
protection, but provides a framework for living, for a wide set of 
social as well as self-supporting activities. Finally, "habitat” is again 
different and involves much more than just "housing”: it includes all 
elements of the environment needed for human existence. 


Housing is part of habitat, shelter is part of housing. 

Before discussing the problems involved in this project, it seems 
necessary to define these terms. The project presented here deals 
with a set of technical elements of housing, but, in order to better 
understand the choice of solutions, an overview of the 
"problematique” was necessary. 

Housing problems, are not restricted to the poor, The solutions we 
want 1o put forward concern all societies. But since we have to set 
priorities, emphasis was put on techniques accessible for the poor 
members of society. 

The general problems of housing can be classified into three 
principal domains: that of social, environmental and technical 
criteria, 

B. SOCIAL PROBLEMS 

First of all, housing projects should facilitate autonomy and survival. 
For example, a house depends on outside supplies (water, energy, 
food, etc) but it should be conceived to remain independent event 
if those supplies are no longer available. Air, water, healing, efc. 
can be controlled by sophisticated devices, but it is essential that, 
when such devices fail, supply and control should be availabla 


through unsophisticated means. Cisterns, windows, etc. are among 
these means. 

Another social problem concerns the financial aspects of building 
of house. This can either be done in cash or in kind (meaning 
building by the user himself). 

The location of the house appears to represent yet another social 
aspect, and an important one, as it signified "status", can facilitate 
economic integration and guarantee security. The solution 1o this 
problem and an acceptable distribution of sites is a difficult matter 
to be dealt with in settlements. This aspect will, however, not be 
covered in this paper. 

C. ENVIRONMENTAL PROBLEMS 

A man-made artifact (e.g. a house) on the ground can be 
considered as representing a major impact on the environment. 
That impact is not actually restricted to the area covered by the 
roof, but includes all open spaces which are directly or indirectly 
part of the house: courtyard, lanes, working areas, efc. 

in a broader sense, the impact on the ground includes all areas, 
even distant ones which serve that particular house (including 
community services). These include shopping areas, roads, water 
distribution and collecting systems and. consequently ell areas 
which no longer belong to the natural environment. 

Thus larger houses can have less impact than smaller ones, if they 
are more autonomous. Therefore the impact on the ground largely 
relates to lifestyle. 

Building materials for housing also have an impact on the 
environment. The provision of building materials often implies large 
gaps in natural environment (e.g. quarries deforestation). Generally 
speaking, the gaps resulting from the exploitation of vegetative 
raw materials can be more easily filled, such as a clearing in a 
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w %d, whereas a quarry remains a hole for ever. Consequently 
se|f renewing materials are preferable, especially those which are 
rer Wable in the short-term (i.e. bamboo). The material needed for 
a bamboo building can be grown on about a sixth of the area 
ne $ded for a building. 

D Technical problems 

aspects described above converge in fact on one technical 
prQ blem. Thus, economizing on building materials also means 
P°sitively reacting to both financial and environmental needs; the 
s ^biiity of a building is linked with its autonomy. The possibilities for 
self 'help construction and consequently self-help maintenance de- 
per d largely on the techniques employed. 

In Conclusion, the project proposed offers technical solutions to the 
wf1 cie "problematique"of the above mentioned social and 
env ironmental aspects. Although the project was conceived to be 
COfr ied out by disfavoured people, all considerations and the 
COfr esponding techniques can be applied to the middle class, 
an ? even to the rich. In other words, if these techniques are 
s ^ l 'Oble for low-income groups, they should be made available to 
° income groups. Indeed, bamboo domes could be used as a 
' ec bnique for both houses and palaces, 

technical solutions presented in this project concern roofs 
^ 0| Te (with a few general topics of simple engineering added). 
R0Qf s are the most important and, technically speaking, the most 
J^bplex elements of buildings. They are an essential part of shel- 

JXibitat’ means "food plus roof", the manuals presented cover 

the habitat problem. 


There are many techniques used in the building of a roof: in the 
selection that follows, the considerations exposed above were 
used as guidelines. 

The first principle is related to the choice of the building material. 
The concept of "local material’ is too vast: they include both 
natural and artificial materials. Plastics, cardboard or industrial 
fallout are, in a way, also local materials. Natural materials can be 
renewable or not. Some of them can be grown easily on a small 
area, others grow slowly and immobilize large plots for a long 
period. 

In this paper, priority has been given to materials of natural origin. 
We preferred bamboo, a fast growing plant which occupies less 
surface area than the building for which it is used. Wood was 
considered only when absolutely necessary (e.g, pillars), or in 
cases where scrap wood was used. 

Reeds and grass bundles which can be used for interesting roof 
structures are also mentioned. 

Techniques using mineral resources were restricted to sunbaked 
bricks. The techniques used to produce them are among the least 
harmful to the environment. 

Emphasis was put on roof structures: structures of a reasonable 
span (4-8 meters), supporting a light-weight roof skin (except in the 
case of brick domes). The roof skin is composed of sophisticated 
materials with locally available materials. Bamboo mats, 
cardboard, etc. are materials used in most shanty towns (and also 
in many palaces). These materials, combined with waterproof and 
heat reflecting materials (i.e. aluminium or plastic foil) can 
guarantee a decent shelter. 



Another important criterion is the adaptability of the chosen 
techniques to self-help building. Thus, the selected techniques 
should be easy to handle for lay men with simple tools. They 
involve very little cash investment, and are time-saving. In a few test 
constructions, it was shown that people having no professional 
experience in that field, can do the job. 

Some of the elements used in building the roofs (mats, rings, 
bundles) constitute a sort of "village representation", performed by 
ordinary craftsmen. The same is true for sunbaked bricks or other 
ceramic components (jars, etc). Obviously all these techniques 
could be used for industrial production if appropriate finance is 
available. 

The characteristics of the project are simple "cartoon type" ma- 
nuals conceived for use by a public of potential self-help builders 
and local craftsmen, Another criterion for the selection of tech- 
niques was their adaptability for easy communication, The tech- 
niques chosen are easily explained and understood by the target 
public, whether literate or not. And all this with a few cartoons 
which look very simple and rough, but which are, in fact, very 
sophisticated. 
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Vb^EVAL- MTFR1AU, F Oft. SltiorruftE 
^RANTT M 06 B SECUWT?« 



pPOVJbEb, TW£V AJJE USED 
IM T^C PROpetL WAX 


<OC^ /UA'tifcfti4L£ CA.V &t AhU4.^V£ax 
tM VCACSS 

WHFfiET TlbS? ARJ& ^iUSwoXJ, 
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SucM, ^ AvAKliWA “tttE P£)Of~ 
WATBTQ — 'PRcOF 


M/mt Paastua Foils f 



63. , Bnft >VAT E&£fto6F 
Mji) FCs^Eoreb bSET 


wrrH alu/^/kuuai Ft«is>. 

^5TH /aATSuals. 

A'ftF >ojrr v£iiv EA-?FKiS.N£ 


^v^EVl 1H£(R_ feFFl^SUO 1 
t£ TA+dEW /m ACcrouMT - -. 
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1K». pieces 

UjME&x TK£ILE U 


LnrLH RAN, 


A^MCi Ali-teRE PA//Vi IX ;M;nr 


MfTEfOClZbr toCFS 

t£ NOT THE /M4/M "Pft/DRJTT 


/N oOTH PM.C—E 

riAT AdoFS CaSj fce AfPftopOMrrS . 


pame 



^PAd-TiOJLAfAEy IF THOSE JUVTEfcutj <- 
L&E\D FCC. THE fiDOF 


SUT- 

Evyfejj ;p tk&> 

aoe surer (jo .semi -awl rookie 


They SttouLb Be 
k^tSTAWr - TD M/4~7tCL 





6SS0JT!A(- MPr OF FLAT RecfS 
(S THE &-AMS . 


B'&AAa.S OAM Be . ; , TvA£)£‘ 

6F VARlour AvrrHRIALS: 


Wool , 

BAMBOO , 
METAL floss , 


£V£U B'JM^L£:S cF P£Ht> 

CAlj &e- useis 


PofL Beam^ • 



Tie ilMPUEST AftiWABAiSMT 
of Seams 


AoiOStSTS ,lu SFAWMIK)? 
“me fclST^WAE' 


SATrWfcEM TUJO Of? QSLTS V4LLS 


dBm u>is l>, [p >bu Havjg tk£ akd t££ 
Vou TAK£ THe 5/U<LLe«L T.FAN . 





osim ^ 7 beAM ^ im tfus wav 
TtiE> SGMertNv^,' Have- td Ee u^bic, 

(as me VaU-S can &e ear. apafctJ). 




T^&fO ~~rHey ■have to Be 

AS Ik) SIX. 

r 


tnu^ 4^Xb THiCR. Awb i, 

AW 5 3>o PATTHEfE £Xf£=NJSl\/€ 


NJOTC 


ip THe i>fAki 
pt- A exampus , 


iX>ut£(£^ 


Nfi Fpp -Be 
TUJ iCe Ai^H - 
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Voo 6 a.Ni , foR EXAjMPlE , 

POSE THOSE SHoCLTER. PifctT 



l kj 

arrr/M< OP t-Hf CoRMlERS. 


thus 4 pieces of wooc> 

WtU- poRM A S/q\llsR. 

twam was -me orj^mal. pos/u 


VoU Ctaclt thus 
T b RE^ac^ THE SPAM - 
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THEM >'°° COXVINIUE 
UJlTH "THE SAME yMET-HoD 



CBV OLTF/NSA off 





T^at SMALLER. SCO ARE 
&\jem -Smaller 


Vou lar cotrntouE thus 
frdm small Square 


TO SAVUsefO SQUARE . 


A RESDirr 

Vou AFT A <^PHa csp BeA/iS, 
WfpH S-AAALE£^P;E«0ES 6F lVt»o2> . 





.A^icrueii. SDUmoKj 

TO THE SAME 



CO M SlSTS y MAKiN^ A SEAM - Ne T 
OW THE ^IROOMb - 

OMOE the MET" is FtM(SH£Cli 3, 

OtSi THE ^ROUMb 


Vou ftA,vf£ TC UFT lr 
lWTT> (TS. ?> lacs- 

AM t> Fasvem it chid the <(mUS- 


Tl (ViAo f>CAoE . 


Besise that 

You CAM bRALu THE fATER.Nl 

OM THE T SlMPUFLe? . 


4o 


i f_> auxjKje i”Hls beam * Mti 



I You should St apt 
£>Y TIMS TOSSTHEfA 
A- PiGC&S OF A oob 

^ v/ , fo£. THLS - 

/ A \jTfc_V Sou.Cs ftcsPsJ 4 

1 



that TH£Y -Shoo us fokm 
A small. Sc^uajle (m the 
LBN rreSA 


AMb THAT 6 aCH F/EC 6 OF lwo£> 

should stick. our 

OF THE SQJUAfuE 


ototy -dm one' sise. 








TUT ’’SQUARE UjVth -STHAs" 
WILL Be THE CEf^TEP. 

OF the MET-- 


^ j£3f *>**><* W 

Pe-ftPeNBrcuiAeZ-ro thst st©u 


ASJlb A^AlNJ 4 ©THEft. pi&c€^> 
Tb THE A\ (DD/„t 

OE eaah stbe e>p T-ie s+xjaRe 
P^P-f^E'KS c^iculak^ to THAT .SJ£>B 


OMOE THIS, A\AbE ; 

Tt To^erHep-. Ttto^fe- Teres 
[j.b<E ~T(i£ DAAW/M'n -SHOWS.- 1 


You c,nooub tie \jjbu~ 

An£> With a SOfJb ftoPE 


DMC£ Yt)0 HWE. 

TflKv^ THE MET TO^CTHEiS. 



♦ I 

Vo U AAij L^p-p (r 
IfT) [IS F/mAL P4AfiE 

M 



f 

& 

Ayo Fiat jt Weoa. 
To THt &u?foftrr- 

I ' 


1 THE WAO. - 




A B£AH 

OR. A - M ET 



Should mct Be. pDSEb 
b\Q.Ecn.y dvtto “me waul . 



IT Should REST 

ow a p/ex-E - of lueoD 


^Utek Mstrj&uteS L'- H-6" A GjSrAli 

t'h= wfet^tir ©r the ouall „ 

T^D-Sg^ f*L&££=S> £5p UjOOJi 

koMT TD he STRONiA , 

AS "Tf-IGY RKr Ofi THE K/aul 

AUL. -fN£ LR. ■ 


TTHEy VtLL Be Fastt=aj££ 
Td THe W/all. . 


I^ITH I RDM LLAAtPSr 
OR WITH £©k)X 
/U4bF fU &VI&OO ££ 


A9 



THE SEAHS ( oe_ the 35flM-«y* 

ARE F/XHD 


a <dveu_ caw F>e PsseD 


which CAeo g,e A\Aoe 
wrrH AVLT-S, 

TWKS 

DR. OTHER ^(MILAJL. MAT&P.U.C . 


OM THAT CoUGft. 

SHCOL5 &F -S^GAR^ 

A THLOC layer, of Mur> , 


VHLOH. SeAlS THE f(TYERSnCeS 
1 m the Mat i . 

AND a/AHK tFE* fW MDREDDLiIi. 




THIS ftcor 5 is 4oo£>, 

' e>LTT STILL- MOT W (CTBOjE 4 ROOT . 




You <;t*OU(_£> TH€R£FbR. Covi£D IT 
UJlTH ^JA= i-bX5rn<^H"T A^ATISTU^: 


Ai_L?Mt KjiUM FOIL-, 
fOlS 
SlMlLAft.- 


THts k^Mti 
CMsi Be 

B> ^Ujb 


AATEWAL 

OM AaATS , ■ 


LAtt> -me TDf of im&xF. 

IT ( S AbVANT^&oaS 
TO ttAVET TH€~ (A/HOLe: Aoof 
T tCt&b AT A ( n£'teT i -E~ SLof r E / 


T> ALOW XWS l(yATTtP 
IP PUfrJ OFT • 
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IF you cMiy dispose 

Of SMALL Of UJoOI) 

TO Butuh ycupL w»F 


you oaw &o(uy a structure" 

sou D enough 

B\JEU Fbft_ a iAftAE . 


FOR this, purpose t 

you Should MAKE , W 1TH THAT ^ocb 
TRUSSES , 


IFlTHcP- pLAlK OHfS 
G>p_ Sf ALE - T f>AMES . 



A TTCUPSS LoOKS 

URE a So{LT Of A <TRiD 

W ITU -rfc]AN^VJ£AC_ KOLBS. 


TK£ SIMPLEST" TRUSS 
IS THAT 

USET> FOR TRADrriON Al -RqoTS 


IM AAU> RBnlbRS. 



TRUSSES LJtTH Koft& AVAStfES. 


Wfe£X> SHORTER pfELES oE U/o cl6 
"TRAM Do TIRA^TIOMAL SCOTS. 

Besi&e that\ 

Suo^ TRUSSES DottT MEEb TO Be 
viteTLy -HiA-tt- 






TO Co <jj£h TR.USS€S 

FtftST Too HAME. to DRAW 
THE ■PaT'EFM Cbi the- <PRoun£>- 



THfeSii ADJUST .7^6 APPPoPfUATE 
Piec^r or v/oqd 
TO "THE kRAWiN^ 



Af-ib 

UjlTH 


Tie 

A V 


Tz^entG^ Tftose pieces 

>Souib Rpf E 1 . 


Tpeli Vou au Lift - up 
"TH e- STR-U Cfu RE 
AND UEe T AS 
AhJ ORD i hj A-Ry & e AM . 



APACE FRAM£S 

AiP-t mctt 'lew biFF eremt 

PADA ORDINARY TRUSSES . 


You 6^1 mahjs a £faa=-' era mg trass 
By Fixima To^ereeR- 
sevye'Rcu- fcANe TRosses , 



UWUlkK THEM 

WfTH AffRDpfUATB P(£OE^oe £ijdO£> 



THe. unka^f sftouub aads c,o 
THAT new Trj AVJ^LSS arc FoRAng) 


IKl all The PLAMG^ _ 
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S.^ACJ£ F&AM& TRUSSES 
A££ STROM*- 


AN5 "me> UjFK^ )f=gg 
"TH-am fUx. Beam? . 1)0. 


thby g£ &oitrr 

WlT+f Vfew -SMjl p/©Cf=£ Op VooJD 


AMD B5AR, -fHG Lcac> 

-that a pull b bam ujooia Bear. 


2 is LULE A BQj £*£££; 


l"P OH SPACE P&4ME “TRUSS 

IS AaADF HAPt £MOUAF 

pOfc A AvUJ STAN.D UP /NS(t>5 


'm*# 




* 

12 

LsK/ 


1 -it_ 




f T* CAM poft/u 
Am ADlDITionsA*- S 5t>40 ^ 
TO THE -HOU.se. 







Sue* A S-PA^ F$AM€ 5 TR.uCTUftE 
NOT NEEJ5 MAKJV SUffOtK* 



eVEw Fop. a lathes aAjEA 

it mot .mego -td 

-rue Walls 



4 POSTS ARP eMou^B.TPBGAa.ir. 


IF T/^FSe fc£is> A&E Tou5, 

THe Roof 

wtu_ STAKib £V£K) if - me walls crowbc 


Cfsr. example ( ua CASF OF Ros£). 


4 <? 



Ar sf^Ae fMAg- 
CP THIL lump 
1 X EACWC^ARe- S 4 FT. 


al ir £e>er Wirr BftsAK wweo 

td /aA«-£ \T Of. WL^TEiy- SAfB, 


1 i Should k;(rr Rest 
ORO iWAiDy Posit (fwttic# couutfse') 


1 v Cavj 

°m Tre 

WlT^Dlyj* 


Kesr b\tLE-cprty 
^.aouub, 

Boo no athonJS , 



°e_ &e suppoifcr£k 
^7 py ftAHt D - L\kE flUAfcS, 
SoLtoLy “hed td ir - 


lr wtLL &e i th£w, As -Soui> , 

AS A TAfiLe, VHIOI bo€S toT B£5AA 
WHEfO AlO'JFD - 
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EAM&DO bOMES 

Urnt mat 



; VoUA TfU.ED/WW'J , e-EA Sc#aVPl. < CtStC 
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1 /'v 

aX 


TO MJtWJB. A CHEAP 
Awt> arF«J.e>rr Rjoof 
out OF eamBx>o 





we srrAjtr^j 

V? ajahj.w< a Prame.* 


A S<$UA£j£ 

‘ 

tH\A f=RAME , 

WJTH bW.c;cuAl- BCACiVK 

Hme of bamboo 

^6A(L To ITS dockit^<^ . 

Cl OF CasuewmA, * 


va& made of ro&£ 


Fi*er> -rojEittis^ w R*pe>. 



1 1 

l ft- 


OVl THIS FRAME A& a 5a 51^ 
We B-(SLECIfefc A bCM6 t 

BY AaAWJ-VJ^ ARCUS. 

OUT of SpUT BAMBOO 
OR- OF FULL- RoUfrJt BAAffi®. 



r — ! 



1HSSE. ARCUS. 

U>EtU£ ABOUT a& HKH 

AS T«e Half OF OMe S.VBE 
CP THE FRAME . 


WE FIXED TMEM 
STAMblKj< UP 
SETWeevi coRweSS. 
CF THe FRAME , 
ikJ V/AjRit*lS 


m 













B msm 


MW OTHER- TATietiill. 
UkiE TVt\S> 0^6 


OR. THVi. owe, 

OHEfta some a &&£ 

•Siwr Ftow-rte s.it>es. 

THE r A-pT- 

Aijb ucr tsicuu. 

"THE Coe>JeHS»). 


£©- ~[YUS oHE" 

AKifc AvuJy AaoClE - 


WE A*At>e Oife 
PC4L THV3 MOie U-L» 

OF 4» DvfTet£HT . 











"Tfc> AtAtls SUA-k 

tub ASSieK&LEts APCHT 
iteef i»t 

THt -STAPT 


lNJ A^ormet. tATtfefiM, 

”t® c S£ VlH'Oj (_£AW OW 
OTHER, 


VJfe <^ 4 lCOS^ TO S TA pr 
Uirrtl THDSe 2 
SlHKil F^cAi A C|UBSS 
CC&A OVJ 

OF -me fAAMe, 


■^reevj we Aere^.xst> 

T^is. ofeR^noi, 

• Cv,s APraLiteomfi^ 
A ‘ coiivieti. b? lug erame.' 

all. a Cotwcss, OF APctfc, 

waw:, AT ths do & , 

-neD -ro*iBT^e«.. 
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srtprooek "rat Ji*e 

4U-THE MSi 
‘Wetiur im fiAce 


VITH BAMfiCO Ano<S 
AT V(4Aioyp f^KTS: 

OWG AT THC TOP, 



WE - TED to -flAT fUN^ 

"Two fiat-veto t%dos 
LUjwuvk it to a, <£<*»€*_ 
of TWC P ! fc&Me So 
"RW "Rg-SHoouO "TOUCH 
"IHe fy** eu oPTtfirre sy© 


^JS> V0& fc£p6AT&> THIS 
^OAa. CACu. Coft»STj_ 

°P the FlSA^e. 



I 

at Mib-^£i<^H7 
AMD Sb ow. 

1 

1 

0\K£ we FlUtSKO «L7Jf5e 

W£ A*VDE A«AHT 

fi£TV£EV) COftj^eiXi CFU*T»J* 


ajjd t® TW€se AflAKi 
TO THE juas , 









JcAAe A (aA^rr -Dc/te 

A B£ OSGCi -TO su'fToRr ls Mo “ r FU-T, 



"THE Lovept. titA4e 
& THE SofpcftT 
C& THE Cdof OADDltoq 


SL/*? fe tif Acer oAia»N*; 

w i-m Bamboo mates 


a Fr^srr iA'jGTi. of Vjhkh 

c*i THe q&lb 
the Lowsfi. CCvUfi 



LA'ieK 

Vl6 T»ReFaR£D om3L KTO 


ow VlHuat WE F«E\j \ c«St-V 
C^ujeo TUlW AJJJMINOM FOIt. 

(6vi "Rem. Ljfp^ svoe) . 

















G*16 OK) USE fwsric FCALS lT l5k (2tM£Vk^TT) 

IWSTBA£> C>F Aluminium.. EASIETL TO 0&>TA<^ 



It Mu^ttr Be &<&ud2, 

"Tt> UtoAkC. U/CTH THEM Too 


Ear the ns. <2soau^ ogAtirr 

is, Muc* Less . 















UVIHeiO vou tWUE too cm upt *r 

1t> doiuo THtt tUtJb OF RaoP “tKlTO ITS PlACH, 

an THe qpouufc A w ttPL£ - 

4-t feopLE 

UPT IT WITH EASE. 



£ur *t ^ Bettfe 

If it ^uPPofcrsD 

St A taSTS c P PAM&QO 

eft. of casviQUna . 


THKr deep <a*j ftesr 

aw THE WAJU_ 




ELE-VATlOkj 



PlAtJ 



Go 








£CU£ 



Lo U/£R. 
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TU£p£ is. AM BASi 
TO Su(LA A LATTICE Cto/ke - ; 


IT IS A V€^ SrfiCMc; STtAJCTU&L 


MAWM^q UCt 

OF* LnaE ^ATEfUAU , 


AWb IT £t£& NOT tHPly 
tdo A^ucti irrE ujoaU- . 


Uo OflUie(L. TD $OILD> Socti 
You -HAJE. TD iTACT 
Vjj(T^ a Al<5ib FRAMfc. 


\>M[ak 'Tolldujs. “THe art a mb 

Ofwe. Ttcuse voc *ro Bulla 


uj -rt> 


AtARE. 


~$\XT 


Y^u 4 u\je Tb Snzs^^eLi 

Tffe co&r^Gf-s of ifj 

1=D fc tVAkB^E , 

W CTH N A'i 0 fJ ALS. . 








AfT^'toO SOiLT THE ffcyc 
"Wfc fJBcr STEP is ' 

T> &WC&E , tw oNi the. CiYJDONJb , 

THE tAHTl <^T. 


VDO t4ij A^Ak£ nr m>k 
BJ&* f^rr 


Wo&ft 


that ^thxe 

■Has T> AB&irr /, la & se ^- 

TftAiO ~m TPAfrE 


ns A\£SH€S 

CA&j BE ABOcrr 4 TO K/^ WtBE. 



ct^c i-~ yoO F( wished 
<£>UK*IN^ THAT LA_[ric£ ' 

You SHoU U£> arr tts GEWTEtl. 



AWT) TlX. ITS ENDS 
C^HVCH HAvK rpEEL'O 
ID T*E RKib HRAWE. . 



uiheM tr& Resound latcke -Pcjae 

is wql ^AsrQoeb f 

Yoo -SHDULb fMTpbbOCE lilAntiWACS 
tVJTO ITS AE&hes ; 



FIX THBV Tb THE UUrkF f 


Tte teocrr h/ol • g£ _ 
a vecc/ 5t>t_a> -TeAtt . 
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Bulb - shap sb £omg5 



MSC : E bA SdMUft. . IL .^TU“rqAey- 
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•SVPPOfc-T 5TfUJ<rtURHS 
fOP_ J>OU£S VjrTH SJSfeMbGD 
(CAN 4iAME I>VEfeSt ■ s ‘'UPEb , 


LUd& SlM-PLE S?-HER1C 2>OMES> t 

RxnTcnoioAt- Hyperadujvbs , 


<£>£. (UodE <CoMP£-£X SMA.PSS 
LlK£ “SfAOS (CitA/lOS" 

Cfcoites Avtae with Riw<^} 


\ 


AMb boMES 
OE MOltIPCH 


Cjft.VATUG.E- 



“THAT WUD 6F bbO&LE. OJR.M4 TuK£ 

CCKES FR£>A< &EMD1MA A. £q£) 

(4j A PaQtiOjlAR. M ity. 





iki ofcbes. Tb kjilcj 

A1 ■ BOL& - orapeij 

You «a\ie to sr^Qrr LarrH a QXfZ) 'Ff&Wt 
SH’DMINC AS THE fiASE. 


TH& STBp IS 0&OAL 
'VHEM &UIUMN4 DoMeS- 


IHat ffiMe CAM. feB Polygon AL 
©R OR.CUM.ji. . 


you StouoD lisec&e 0B ^ 
ifOUMO -TfjA-r fnaAe , -ikmnj, 

TH<= F-OCS UJHCtt WIO. SE THE fuas.^ 


F/x "THc&t pubs td THa Frame , 





^Hi£tO &EML UPU/AfUxS 

TILL THEIR. Ait-ET- 

THE AXIS of THE FUTURE i&ME 


TlE feMJiS 


TH& toM6 , AT THAT SpV?E , 
UJ1LL SeBAa RATHeC. UMSHAPeO' 




You SHoocC) To TKE QiB>S 

T^o Beets, 

Wia w,u. swssr-x, repiios 

THE F (mal shap^ ; 



^me seer at 
the 

/ 


THE Upfg^-g^^’ 



the other. 

A&0V)E THe <3Duvjr&R^oe<?E . 








'fcXjEK) AH' THAT 3WC& 

THe t£>WE toiLL Have 
6MQ' AM APPROXIMATE ^Mi-Ss-SWE: . 


' iO\} Tb pCG^-£ THE 

IVTjO THE fU£Hr SHAPE 
^ TEWN4 THEM IWOH STRINGS 


CM& STPiiUS WiLL JiE?|NH 
THE £dOL<^e , 



AMctRSM Ofo£ THE. <b LKTEELB U 


7a 


OMCE -WE £>CM& 

£crr T^E REQUIRES SHAPE, 
THANKS THE STWN^S, 


Vol> S-HotJLb ?R£PA^£ 

TH1W eAMfi,CO STROPS*. 
Two fOR. EACH Rl&> • 


dispose tro-se strips tw spirals 

AROUMD TflE OMIOW -SHAPE 
AMb TASTEW thejh TO THE fU&S, 


1 HOST THE S-plRALS UOA? , 

THE10 -TPE CDDITB-RS-PIRAi-S 

THE CPPC&TB '-WAX- 






UUTH THCSfc SPIRALS PASTfeNCT) 

"the * Shaped ^cms 

BECDUeS RKlfc AJVJtS Q£a by. 


Tou bc*ST MGHi .THE STRJMS AM?Mo£e 

A^b CA.K3 TA44S THEM. AkjAY. 


TH£ tout HUO- ns k/AKTHD S W ?E 


AUb &e vsay Hi) . 


THAT bo/H& CAW 5(JPpoCLT Ea^io* 

THe roof -SKxvi 

'Vou UJILL SurPENlS C*i IT' 



PooC££ni^ rtf the same Manned 

UJl-CH &Ttt£fc. SU\IUL£. AO/hES . 


VWJR_ RdoF UHlL tccfcL ££AJTTF(JL. 
UJ \.1H S'OCH A -k&Me , 



SfP 


AKJD youCL House 

U/IU- fee (BAS'/ TD i^LSTlNCOLSH 


AMofrJ^ Tte crmfec_ -UtxLSS , 
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TUC. frooF 

VS THE McvlT IKPo S.TXKT fACT 
of *me, House . 


IT |£.. THE. fiooF 

Vjma* shecteps. us, ep -me. raim 


Awt> it is the: Tu»f 

W+W PROTECTS* us f=fe}A* TC SUM. 


THC teOT KEEPS US 1>SC/ AjJb <£»!_ 


















You CAW USE. 

OOHTWE^rr bamboo ( AS toEiL, 


Bjjt 
TU AM 


BAMBOO is LESS strops; 
hOA'siy TlHBEfc. . 


TRUSSES Or lAMllOO 

Have “to have cerjaivj form 


iw order, ~to Be stpokjc; . 

TfelAKK^lES MALE Or BAMBOO RODS 
<30. FV^UAES CcA^OSETi 
OF SEVERAL “TRIAJJ^LES. 


CAW BE /AutR STpcHKeJL. 

TH*W A SlHPtE 'TRUS& <sp THiBEft.. 


YOU CAU "BULD SUCH “IWDX)c;0lA$. FjRSS 


BY nxiviiy .several bamboo roca 
by struts . 

You CAVJ FIX FIGURES 
WHOM AXLE “PlAUt- 
(so YOU CAVJ Lay “THEM. FLAT 
oh “the <^prxjMb 
WHQsJ WORKING ON THEM) . 


OptetL. FWftES ARE ikj '•SPACE*-.- 
YOU can WSVCtL, FIATTCEN THEM O Of. 


such fvsuoes axle the elements 

Fee. suEvercua. of Reaps- ■ 










YOU CAV J COMPOSE S^BLETOVJS. Fcft. RooC. 
WITH BAMBOO "RlKJ^S A& <v0i-- 


YOVJ aaauet such wvj^s 
B rt BEKlWVI^ BA^e.00 IN A CgHCLE 
ANt> FIX-IN^ THS. FNOS 
WITH A S-TftJKK;, 


AS B-AtRETAvVUEpS bO . 


You CAN "FASTEN "^~0{-L V/UB STC-IVI^S, 
sevEkA- soar rik^s. -tcae-tuei*. - 


You CAU -STTUVK TD^emESL 
SEM€RA_ EAM "BCO CUIOAS 
flAT ON TH& FLOOE. 



INTO A PACmCULAR. ?ATTHRXl, 



Ywfh >ou urr up 
the £EN~tRA)L- gjkw 
OF "THIS NET 



ANt> YENil) 

With akjctth€;»- StFunn; 

~niE EXTE.RMAI- FACET 
OF THE. E>TEANAi_ ftlN^S,. 



WUOO >CX) UaME PYNIS.HS) TtNOlNA 
Atdb "fO FIW^iA. "THE -<TC1M^ 


"THE boME YOU HAMfr feUICT 
UJU-L, teMAJM S"tAND«N<- 











IF You VJA\SX R 4 G bOME 

YOU HAVE BUILT 


T5> K- PAtmCDL^JUy 

You SucsULb AuvkE a FEHJ 
SAAlXEft. P-iKl^S 



IT IS EAsy to BuiLb 
Such a- dome • skeuetcw 
For. YouR- Roof; 



IT CAVJ BE ABOOr 4- S'- MEIERS tAfy^Z. 
CWhq-i wvfcs. are Afcoor a At^rej'S 
ikj &iaAetejC). 


AKlb fit them in ~1HE VOlbs 

Amow^ tub lapee linuqs, 



You <jO\fEtL TUQJ IKS. SWEUErTON 

Wr-m AvPS, 

LEaES. OA STRATA' 


IW TIE Way 

AS is U&JAU irt Youft. t£<^loU . 


(MJCE TUF DOME t. IVJ *OSntoy . 

(if ytxi bo rr EApueR., 

•you (ZttJMCrr <$IVE 7f|E tCME to aiAJEj 











AWOTHEti "TGOrt M l doOl_0 j£ 

TD OOMPoSe a COWTINUOUS NGT 


OUT Op QjM^S 

MOV LvACETl. than owe ft>OT. 

THUS ^erWoftK. 6AM Be MADE 
(fj .SEVERAL \VA^S: 


each cuuc cakj touch 

6 OTHER. RJMCS, 

OH- IT CAN BE MetCuBoue. 
To A OTHER, owes f 


(eVCEFT those 
oBY'-ooScy) . 


AT THE EC*TE Of THe NQ- 


THE HiN^S CAN 
AA. the Sane sv'2£ > 


OA 


blFFERSTC Uz eS . 


you can B&j£> 
oc. fold 

ThiS fjpr VvoftK.tmt> many s,h 4 P£ 



yoo can mak£ a vault 


OA A Soex OF A con ci 


OC. EVEN A bOMC . 


all T’Se Structures wile stan^ 










IT COULD ££ ADVANTAGEOUS 

If^TEAD USiNiJ A. STNPlE. pjNfi 




Voo u/ouui use flat Pound easket^ 

OF Which THE BamBoo ftjNC " 

COULD REPft££ewr "THE piM . 



Thus _ Youe. vault, or Cone 

OH. ANY OTHER. SHAPE 
YCO MlRKT OiCOSfe 


,OC. MHE 


will fescone MoftE -Sturdy 



IF You LAW P&TAM 
Ec> F t Plastic sheets 

^*AS USEb FOR IVRApPtMA of" Mawv PRcmccFT 



Awb covql Your roof lvace of Baskets 
With it, 

Youfl. B-cof will Become u/zh fp t vti it 
AN b the plastic s«ar 

WILL LET THROUGH THE UGHT 

AT the (mterstiles, between Baskets . 


if You wajt to pfje$=eP-vs "rue pLasrnc 
you shduu> protect it 

ACAIMST HARD Sow, BY KSPrNq (T /N SHADE. 

You CAN COVER A ftedF Aa££ OF fiAH&o RJIlls 

y! Avatqual of pdoTma 

Vou AOE USED TD use , 


THE RiLCS AUD THE FIAT BASkSS 
V/ILL. -SERVE aS A SOLLb SuPFoCT 
ttn "THE pLOcfiNA AyATHUAL- 


You MKht Groove 
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STOJCTUILES* 

MA^E WITH ftJNCi'BaALlS 



Basic ges-GAftca ■. Vosoa cxs*., saRJS 









\S AAAbe 

VllTH Mll- Odmbqo RATIONS 




PCA$vA\NIVK 


A.2. fUWTi. . 



TD a 

Voo stagt 
VAsrm 'bvs>pc&i'w*T. 6 > or "cho Occoo 


(^ & fldUiGIl- UOE AWiAM^EXuDSO: 
PJ-^ ^ THE ^et'STEfc- 

^oePoutobeb &> 5 Pthga. &V£S>- 



Vdu T1H TKHlt^ THt "PETAL' 1 Oi^S 
Tb THE <T*TOal CAle , 


thew voo Lift" the "£et acs" 

TIul. 1HE7 fbPM A Lup-moe fEro<2£ . 


tftOJ TTE 7fteK <U TUatt fosrnoco . 


THESE (Cowfi^u OAT - / czst^s, 

AHE C4LU3) "tobECAHEDpA''. 






IVJ OCL£€?L TD BOlLt) A 

YOO WEED 2 iOCM OjP-U-kE FlAUfeS. . 


YOU SHOULD (£A\ie THE FIPST CMB 
cm we ^rdond, lu a ajp.Ltfe PnSmoM - 

19 EM you UTT IRE SECOND cop 
AMD ?CJE IT t 0PS.<DE .&DUJW 
OMTD IRE FVPST COP. 


it ie impdoxawt 

THAT EACH PETAL OF THE UPPER. COP 
SHOULD BE p(l£D ItfTD 7HE HouooL/ 
&ET>Eas\ Tim pews Of Tfc £oUf£R_ CO? . 


>t>U SHOO Lb “[REM TtE TXerHfcTL. 

Beth cops, £? THE{¥_ tews. 


TRe ft£SuuriM< £>Au_ 

wrca C2. pAces, 

tO(LL Be A ^ODecAKEDesW 



you cm^ £o(i_b STftucrofiSSk 

tohR 1 Rt££ bails . 




fbfi. EXAMPLE. , 

You <AC\) FT - TOGETHER 6 SOCH BAILS 



owe fcj te CEwretL 

! IRE S' OTHER, JARS 
fOQM/WC A Cflauw 


FA^TEKJED TO TRE s CiMfiS 
OF THE BELT MaWOC OP IRE ioUJSP- CxJf 
Op nt CEKTTJAL 3AU_. 

TKat- ^mjcrtUD-fe 

IAJ{LL Be FAGLj' -SDUD- 





you £XVJ 5>Uii-0 , «] A SiAlCAa U}&, 

<L£DU)K>,£ AVU>e OF AM/ WC'MgOTL 

of 42_-F/aaD s, 


BY TYfNA TRoiE £AkS 
To FW< a •. 

^ Mas , 


A BAas , 


9 Mu_s , 6ft /UoftE 


r 


THe ftivx - £Aj_S , 

Assembles (Fro Son ccyiB^OjSArncNS 

^ ta - DEFDRjMEI).. 


that r>eftPjWrrtoM 

tom. rewt) the stfjxdre 

Li^E: A SPfcflK . ■ 


Fbt^. THAT BFBS 3 - 

It* is )oecessvw^> ^Ti oyif 

TftArT *nfE <^o>^nTDT(U< fl/wcs 


-^Hcuu Uor££ Tco UJ6AK- 

- (ELS€ ~mey Mfcsr) 

^CCL Tto ^ 7 ? 5 ct 0 ^ 

£&se 7 K£y ^OKT IEFj 9 ME 2 )). 






— caw ^ 

"tD B>UtUi Sue# STfctecft-E£- 


t=t>G_ EXAMPLE / 

BY (MSHCin^ cn££S 
^.W€ UjiTH 6 ArSK-0 

Wf- Z ■ 





Vou ^4w A&D TETIH^SBftA- 
CMAbe iurn^4 


U)Ill Be 


^AiBi^A^noisis: 

^AorrtojtAci^ 


STfiesMej. 



TUe^e Xioue§ fisui cr 
1/(0. &€ SiifP&WHi 




B'f u/oobeii ^tisxs Cf^cl swipes) . 



l X^^^i >t ? a,sr "^ AT ^ S6Aj£S 
^splnf 6 - rASTENQ) ^ W Pc&rs 


w{eR£ mst 

Awt>, r fcs&i&t 

Wktfpe lH£fft_ 'TO^lEW 
IS MEAP- TD VermcAC , 



<2,4 OZ B . f CfiCS * 






THe' ^OMF 
is F(/€D otsrrti rKe -ports , 


"foo £AU ^or?EMt> THE «££?F -Sp/Aj 
C0 Ttf€ St PUCTORE 


A £KtW AaADE Foft. G^A-IU^LE: 
UUTtt ALVfolhtuH f oil. 

^LOQ> OfSSTb £AM£t>0 MATS 


WHlOf AB£ fASie^O 
o® \ fieqBLe b 6 mb«> 

UHUctf HA&S 0V3 

FASTENS) TD "TH€ . 


a srtujaofct: is cKt-fr^w 

AtJP -DOGS MOT" N€H) 

Moat AVdSfUAE - 





IS GAS^ -BAST 
P>0(U) jr, 




AWT) IF Ate 

SO <4^1/ TC€T> ( 


Ttte smnm£ saw Be 
factsjlaoi^ srr^orx 











V-'t 



t 


Vou U/Awr to -Build 

\ Poop, 




iol 


>ou can £tA£t tcs Make f 
With $>?ut EAAieAD 

CXP- UiflFt TH(K3 &PA04J4K, , 




IF "WE AvctfRUl (&**&«> Oflwocb) 
IS NOT ST&OK*; ENOUGH, 

VoO CAM MAKE A CUUG 
UL-n A Smaller iHAM^T&tL. 


Vo u SHoolo TkefcAAE. 

A: CERTAIN KJUMBeC- OF SOGH 


THE NUM&S2- WILL. DIFFER . 

thh mo^el Oee 




To STACrr WITH , 

VoU HAVE TO tie TD<eTH£R. 

A Q-lfcKS, 


kllTH WIRB 

OR WITH a SOUD PjDPE 

(w oS-Dolto tio 50 , 
you blSPOSt THE WkKS 
0 N THE FLOOR f 
Lute CM THE bfU-U^Mt?, 


^ Vou -ne -TH£U together 
where owe Rink TDuotes . 4*,ctnetL . 

them 

LPAMrM^-rP 6 ^ EX TemjAL &IS<& 
i£A\KM^ THE CEttrfUL CfcjE 

the Floor . 


TRe fUjOi^S UJtUEH YC>0 -HAVI& QFT&O 

via. touch im pairs , 

^TOSETHOR 5 PLACSE, 


Hav/i n/^ -IH&R rn -this ^5 moio 
vou Should -ne them t ^erudi. 


you obtain] thus a qkio steucrOgE 

MAOE kllTtt THE 4 ftJNKS 



Ca SoRr 6 f A T&TRAHE^f^OKi). 

VOO SHOULD AVARE: 5 OF TH©1\ 
blS?o$>E THEM 

,N ~the TATreRM of a nouJE^ 


THEM -ne THEM TOTErHeR 

THE CEJ^TER OF THAT TATERM 
WHeRe the e tei^aheoRa meet. 



t >oo Start to Tit together. 
THE OTREA QJMCS 


FIRST Tte& CfO THE TOP 
Them troce e^ldiu , 




VO0 O&TAJKi 
A. STRUCTJfiB 

IM 1UE IfcflM or A '‘LEWTIii' . 


this is a. Solid StRoouji^- 


fn-^ BuL -b such lefmis 


t>l$&ckEI> ac, ixi ~rHe . 

O^JE -HAS ~To S©ut£2£ TH EM 

SOmEUJ-HAT, ~ ^' t 

\N OC.5ek_ TO ~n£ THE k TWO|H€^ 


LET US CoDrriNiOe 



fuistoyou should awle £ ismtics 

(JaX UJ(TH 5 TErOAHeORA, 



OCL "7 LEKTTLLS, 

each with & TE'rl^H^bfcA* ^ 
whichever £ojts you 



You tale the FIRST LEKnu, 

UHILH UJILE SQliJE. AS CCPlE / 


£ w t> You Fia ■>[■! each Or ltS 

bOWUSLbfc RJN ^5 


~TH6 OI>£(D£ RJKK 

OP tACH OF THE OTHea U5YPLA 







>ou tve - T He 5 celeries 

ONTD .-tH£ CCQjE LENT! 1 — t 


THEM Voo "HE TO;€TH€^ 

THc&e teNrru-s 


IM EMEtef ^POT 
luHETiE a FUW^S A^EEt 


OFTCru THe ELEMe^s of rttAr ^TTCnr^c 

Hajc.tb Bt tWJtA Ti^ttTLy To-TfErrnett. ^ 


"To AiJOlb W 5 
BETU/EEkI C^JKJ^S 


THE TBmcjJ THUS CftEAT?) 

AM^ THE -STfcUCtOftE AaOCjE (UAiB- 


1 C 4 


you OBTAiW THUS 

A VETCy -SOU& STPLUCrO PLt 




uyj i~fh A SPAtJ 

OF ABO CTr \<& FEET (6 MEflfcES) 


r 



\}EQy THIN CDMPOfO€^TS 



THIS STRUO-UftE 

o^i be supported av- Waas 


oft. BY Posts . 






SmxrrucF 

WHlOt You 


WlLi, SuffoftT THE^'f^cof -S4^bJ'; 


Mrb& WITH /MATS , 

Wrm ka&ttc rotes 

UWA-TEYt^ You ?R^FeR. 

"THIS 

Has TH6 R)^m OF a Flat ComE 


which will -hama 

om "the -£T$jjcnjc_e you Euicr. 


■muS, usuoh Uttlh aaa.t 0 ^al_ 


You £aM boilo 4 fcoOF, 

WHICH ^ -^OACD 

A^lb m LCH ^R-OTECrtS Yo o 


easy to ^baikl, 


^md whvch Uj(ll oook_ ’Mice:- 
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A ftcoF covea, . 

ca^ &e -su??&KTea> ■£> 


Birr if CAN A 1 ^ ££ 
£us?EMDET Tpom. 


I'M THE - £A“tTEfU CA£F 

Vo U -AM WE 
ANJ Ai.' 


vnK u£> 

A S.ty&\£ 


tm mo{ -we feof gd^-eS ij m. -j^ 


to soa^M-b -Seen a 'tflEt 

you k/iLL AJ£EB, at /.e^sr 3?os-n 

td kJHTM THE Kitrr wu he '^w«wea> 


the uer c^i -HAVre a cAyoo-r 

fif CowcBTlRkL ?OLy<;oVjtS 
■ftAMtKJ-^ AS* AAW> GoflMQLS, f 
a?, /wav -pcisrts >5 You td 



IKE MET UjtLL Co\l£.\sn~ 

or -mesE , 

Li wko wrrv btA^oMAts 

A £££>Rr>tN^ -fo TWE NpMBTffl tf ?OSTS . 


Tff*Cr MET U/LLjl tcofcl 

U*£ A iAC^e' ^PCBC^ 1 kJ€^ 












Vbu MK.Wirtaor WAumJS 

"WAT tocr StH^ty fittTD “WE teT^*. 


ir MooU) iX^VJ . ^Y tT2> \ 3 SWjht 

xm T^T5 IN^APJ^, 

AUb M^KE UtA CoUA£H . 


■XO £DUtCTEfc<\CT- T*WT 

■Vt>u t^AME T O FIX 

T^E £KH^ OF EACM F^F& 


~TT> A 5 duJ> 

Fo«ec> Itw *Tte <flRcowb 


[ 6 ^ yco IflOOLO MAdt#- 



“EWtiS WE lt> 

bfUMEYi t£EP INTO the ^RouMb 


to /woik thEi^- supply orr 


" — r OC. TEAP-fKW AklAV 

' 7 ^ 777 , 

ustoeiL *tHE 

OF *t^E U)e«nHT* OC= “tte -Pcop 






oiyLB lift SuSPE1M6iojo MET 
Fl^y fiycD 
-ft) f^rts A*JI> Aj^rttfcS*, 


VoO StfooLb PREPAfeF 
"THE ftDOF <2>\iEG- , 


FO&- EXWff , 

WITH iVATET^fiOOF A\ATS 
AVieAwy FUCT LCTK6T SB€0-. 


(NcT £7 

IF -rWE: 4A~TTtC£ IS /OCT F^AT eNOUSfl 
\T WOOLb 4St bTtt'Vtoju 
td ftyuxJ, ^rrtt aats./ 

(TS pOftMy 



feffT , a weA&ty Ft-Arr latvle ■SHEL- 
LS MAT -SC.UD 
&i£(L A LAfi^e SfAM 

£fWL EXAAtftH , ewe utECEb 
-tt> <z*)6 $. a . 




SOC4 A TLiCr ^TIC£ 

Cam be. .s^uis 

IF T t£» sop-PCifiTtjb iw f-*fiiuy tiaces 
EITHER fc7 -f^STS 


oft £>S . 

IU THfe <A££ Ije. fe^AJldioE. 
IT WILL. fe£ SOPb'bfcrQi 

Iff ^ospevsfttow : 



If THE iArru^ swell auts 

IS £USp£NbF& ' 

IN MAfiV pLACJ^, 

t>W -nfE SOSP£M£lofi ViET, 


IT will M Ourre J:dl£> . 


IT K MOT NFFICDLT- 
TD THE LATTICE Sti£l±^ 

MTH A\ATS 

Oft. other. -SHEET /UATBRJAL 1 


TO mAK£ A ftCOF 
For. VO0R FOU-E6 . 


~we L4avuie wrtF th£ a*^ 

(CoMB[VjH> U/rffi HATHLTU^r tbtL) 


V(CU MR£ A -^ouu R.OOF 
SAST Tt> AvAlYJWkl 


i 


oewioviscy Emoo^h , 

•SuOt A F uxrr 4Anu<^ -SHEU. 










IF YOU k/ANT TD BUfUi 
A pCOF, 

U/IT-Hoor Mv/fM-n TD AN^Ot, IT, 


Vou 6A.W lurpe^D -rtte ^cf 

£>n raff ^oppoftotK sra*aDP£* r 


L __ 

T7K]v 

1 

r 7 I . 

i>^ 




UK£ ACTRS , I&M.SS 


Of^ SPACE ' fPAUE ^iWfLS 




4 ?APOn <aj LAIL WKtb OF SPACE- FfiAM^ 
uies little, k/ooD . 

Gift. awy simuail .stuff) 


SU^TfCUTO^ «topE£ 

fOA A MfCT CF -WE ftj<(h AeA&£J*T. 


soa SPACE FPAMBS 

ApE MD«LF CDM*J<ATfe& 75 , 




ferr TfEy -Ate /i4nreoAL- -SAvjw^ 










AN 6WMWAA-V SfA^E -f&NkE 
<ioNS\srs, , rjdo^ho', of foo^wGiifLaJ 


TNG SlHft-EST TD fcfeW 
[S A R£>^ Of ^>& 6 S , 


^rm thbih. iiiA^ofJALS t 


knm nwise kame id ~we faccs , 
0 £. -me 

PASE(H^ *Tft«X/<fc -tut (KjSlUE 

6 f TH€ OJBE - 


TReS^ 5 ?AC£ - FftA/ktS^ 

OjfteS AjJ"b WA^OmAlS , 

4j£ MAUE of* RJF[ !t> AEMBGRS . 











Soot "R-DpE- AWb-£cr>‘ STRUCT 

ca* i ujqlu sep^c 

Tt> SUfpttCT A SUSPEND 


it A^tfr £je Mc>te Pmcn^vu 
That “me stfcJCrufiF ' 

SuPfofcr the reof fpoh. £>fufath 


'that KffJb OF ^TfUJCUJ(t3 

Be tcd Sfiwn^ 

'to the v^TtteK ( 

IF ABOVE THE P-coF - 6 oU£F^ : 


^low t«e r^f 
It is Well PcjrrFcrCb 


IT USeo Bek^STTH ~tHE tooF f 

7H€ Fbfe ‘’M ^tRlctu 6JS 
dAfcf j-V^JE A £>£TT£fc AWFIfej 


hJ-bE op 0t>£6S 
OP \j A jLyiN‘\ £f2^ •- 


T-HQS yoO£ -POOF 

UHU. -RATE THfe -SLOPE 

Tbfe THE fiAlNk/yCXFF- *VN TfF. 

(M TfttS CA££ 

THfT C&SlkB CjUAES 
tAJlLL &E~ ^Q^ttTLY 


THaw -t-kt&E ALO&-K TUS fefcq££ 









IT IS 6EbVloa^ 

"THAT A ftODF C4M BE AsAbE 
WtT*t a Sl oPE TD DW£ S/J>£ onL/ 





TfEtj you bom~ uesfc 

TT> MAKE THE ^HLDEfc- ITSELF 


IT IS SOfF'aEMT 
to ha/ethebea^ma wm mumx 

VoU ? 4 Ace the pocsp cqMeQ 
ONTO THE _£tA5T£t> , 
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BASIC : Y. S- 

LA£t>RATt£/ pbG. AfU^ltCrt)ftAL 

Moscow 





Tt> £>lml_o a. teof- 

« 3 M An C4STUU&. 

a D(rf nciji_rr task, 



IF TACiLUSb 
UUT-t-t 0 g£>!/\)AP-y 


Tk^NJlGJJE^ . 



IT IS Pc^SIBUF to Eolsd 
^RiDS cr . . A ?A(2-TLOjLAft_ WhJli , 
WH.LOH c-UA TAWS 
A WUOLI^/ I RjR£AuLA(p_ SHAP£ t 


EJTH eEL ^ A-J P*4M 



ok. jkI .serrrioM 
PrOft. example 

OiW-eftiC'K BUILDUPS PAVING 

VAftj^c, UEADPcOUO) 

/ 


sujom spates 

cAb* eveM ^stthgtic . 


1 IRRhqjeML Shapes 
£an ae ufav oolao - 





Yo^ TES.T THlS» r £Aa=RJMETTUoy ( 

whsvj CGWtTii^ a s ?. Ace EfTveosS^ so*es 
U ith A ishest cf^ PApgta . 



IF you pose ~THt=: P4 aN£ P PaPEH. S^£^r 
omto t -uet Soy.es, 

TWE 5 *eet luill iMMEOtATLy 
■SA'n tM “tH£ . 



|F VOD 0 £/\i£> Uflv 4 PI& 

THAT camb. ^tftEy^ [ii^ a Vault 

IT iVILA kAe? THAT SNAPS', 

T^ftovi D tq> T+UT y&o F/X T«e :c>luoR. . 


It? , &N THE OTHEli. -HAWCS, 

You CftUMPie. T-ftAT -SHEET TUtsiftoO^c^ 
ANC TH0O 3l.SCRD^pi^ IT 

~tW£ 5Httr M&L ^ftK AS 4 ’-SoUfc Co /<=H5. . 


OF IkfLSAOLAk SMApE - : 


122 







ETi n > 


<stR.it> ivogjc 

HE that -SHape oF ?AP€;R. £LD , 

TH£ ^RiQ -A 4 f IS >i££ u.NJ<£D 
tTH Soft Jo/ntS- 


\W. <St& eulto' SisCri A -t^A, 

.PDR &co.m?L£ i . 

\AJ( 77 * LOb^ 9Afi<, AlDHA CAJE. AXIS 
AN!& C^OfCT OAJCS AZAA^TH£ Ci-n^EFLONE. 


"Ote Jo/fSTT LlfsJWM^ THE saw 
Have to &£ soft enocah 
ly PERMIT FBHE Mol/eyrevr a? THE BARS , 


FtoC- fxAMPuE, 

THE BARS CAM S£ UNREti 

with, ftofes on. siMuAtL soft yWcrERjac 


"fc 

■SuCi( A 

-cam be: i^Fo pjM£b 

LMTO am IRREAUAf^ SHAPE 
AND REMAJNJ -iOUT> . 



“ftte. MAifJ CoMt)lT\QK)S 
CC*>£EftWWq THE SoUbh> ^ 

A 5 £ TnE Folud^ t , T ^ 


r iRJB 



FLpst OF 

THE ^ftlD , LAlfc OOT Flat OVl THETftOOM) 

tiAS. TD BE LA85E1L 

THAM THE A£.6a. THE Jtoo-p SHOULD Ojuqj.. 



SEAM'D L-Y, 

THE OXJTFpL £t*£E£ &F THE £tfUS> 
0 W££ IN ToUToM , 

should S>E .solidly Fixed. 



THLPJD , 

TUe crumpchd shape °f the ^R-LD 
Shcold Have Mote ,l Hvout^TAiMS ' 
TKaN " \MULEYS", 










You Pass ine^j a £tt p^pr 

Bacm Piece &f Mm&co , 



UEAVtvj^ feMoo<H LEUCTb OF ftoPB 

AT .gBTtt feVit><=> 

of* THe BA^aoo P;ecET 


'TD Tie -xfe Pieces -ro^ETt+efc. 



OMAE 'WeSE ?REPA(VSTt£iVJ5> ARB DON£ 
Vou STAper To Tie To<eTH^C- 
twb pieces /mto a. <^aib ( 
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T*tor WGT£i;lA4 

IS owe OF Tt^e- 
TK€p£ ' AR£ AvVOy 5TH-EP- 
IVfrUCK Be7+AM£ IW A JlMiLAA. MAV '• 


‘nR.ihS AM- Ob tvrrH ^eXTA^cws 

( 5 - eases) 


IwlTM HEVASOMS, 
(4 ,'^es) 


UllTk ^e^TA'iOtJS . 

Ci *Ei<e^5 

ETC.. 


TRQp- GdAjuom fftOPercry : 

"AU. OF THEM WAJ& JcsiMT^ 

C4T cFast a ?apct op 'TT+stR- Joi>rr£) 




Vou -rnur ^mS(n£~ 

5 rtFF JO/MTS AX15 ^pr JOffTK 


Ifrro VARIOUS FATOEpAS . 



ALL £>F THSSE ^A/ClS 

Cam BE amp'^d 
TO MfcTtOJiAfc. ftoopSrtAPSs 


&TT THE -SIMPLEST" OWE b> 
T#£ OWE EXPL&JtJEb &EFbR<h- 
l NJ ££TAdl- , 


A^D is TH£ most Factual c*jS 






P BDlLfc SuCR A ^R.lD , TAK& THE 
AMD 4A7 OUT AiJ ARBITRARY tATTERtJ 
WITH ~n 4 gM 



IT IS BVJIDEKT 

THAT those ?cCj'<oN6S 

FoRMlV^ THE 



CAU Be SUBSTITUTE^ 

e >7 rl^s . 



r 



©We CAKJ MM<JS fec^ulVAUS^T E&DS 
TO all ?OL. 7 ^ 0 UAL TATeTO^S 


B 7 USINA fUUAS , 

£M EQUALLY of ^IFFFR^mv^ 12 BS . 


“7 




THEM FIX. THOSE RISKS 
AMoSK THE/a f 


gitHctl turm soft joists 
OP THe RiNCS are RKto) 



©R, U/ITH JOIS 3 TS . 

Of the fUKKS ARE fTBXlBCEj 


You ©BTa^tJ a ‘nftlfc. 

IVHIOV Uj[LL BEHAVE THt SAMF 
tw THE £AmE AvHIUECL as “THCSE 

^UAbe with cukakHt Mrs 
CWRIOH we DISCUSSED BEFoAE) 
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Structures 
fop. PL material 





IF' You OMUy ttAV/G 

50FT AM 6 FLEX m LG STEM'S 

available 


Ypu oxt^i ^ riLl ^ se Tf^. A Gccf- 

r 

A \JBQy PAfCTlCULASL &Nb Op £&AE. 


"zkat toMs Consists 

of LA$££ AW5 Fi£>i/Sce , 


EAOf KJSJ4 HAVfW< A iOMenaL 

Su4rr*^ dAAseiL. 

THakj HAtF -me spam td Set 


Mou >ViU- MEEa ( ft*. 7^ r Ucwit , 

A £>C£jE>J Ofi. AoR^ 

OF iu<U4 LArJd^a AVN<S ( 


A<J i> , AA50 AMCTHe?^ 

A Sau,u_ £>me ( ' 

kAV/\/^ A ftUAiETeT^. 

6 F aBoot 44 6 p that 6 f -me u<^£- 


aal- TWESfe- 

AP£ NOT foECESSAQJLY VEfi/ Sr/FF 


Bfrr RAtHejfL elastic. 







You 5 kCL)L.b J 

THE layout Of B JYvME: 
OM THE^RjDUfob . 


fMCfe 7^ e SMALL R^/vK IU ~tH£ <£jJTO£ 
AWJ> 

Ydo SHouLb Dispose r/fs oips? c^ t 

U^fc "W£ PfJAl.s CsP A ftou^ifC 
APoumc> if t r 


-wer _$A\all fc/M< ££/w^ /m^i£>£ 

Tftie* lar.'t&P- owes 

Bor take <LA«- j 
that e^cft iA.es.e- cltms? 

SHGOLb CfiVEp_ 0M‘<!flE£II>E , 
fTS 


AKJD Be C&VEfcfb By TrtEAf 
t«E OTH€fe SU>E . 

U IH&O Aal im pJKkrr 
AAE TJlOS IN ^/Ac£ 

You S«oOL& fASTEW ALU "W£ U£C£ tyfjsc 
l to THAT ■Pcfff7ie>jy / ' 

To TU£ ^ T-fle <3FFtEft. 




WOUMD AfiOU/j’b Tit cemtral A/n< 

AMb THE MPT Of THE LA^f 




CHjC-e TfcE "Ftp^EU" 13 TED T^ETWai. 
' N [T5 <CpMTEA. ; 


•*CU SFOJUb UfT Tl&CE^WA RJVK 
UP FV^OM THE SV^OLTTb 


12 ? 






Vou SWouL-5 UTT THAT &NK 
To a tletCTH . 

THAT THE "PzowfiU 1 

.StiOOL.^ f~Ofi/A -AN f W Vg p c. {r^ CuP 


YOU HAVE TO ^£Hp ' 
the cemAL 'w tw PosmcM 
jytTH a K-sap ^fr stdhj^j 
CFOft. eXAHpLE^ 


AW5 STAftX TO TIE Tt^ETTfEf^ 

THC RJM^S 

jm Aii- m spots iva^E 
TR&y tcooh £a<^ ortlefe . 


tie THEM Ujeu- 


TO AVJOtli 

TH€ -jo/kttS sufttwz our. of P/a^ 



Ckk i£ you tidV£ FASTEN Eb ALlTHS^ 3PC5T3, 
You £A*J 7Ak£ AWAY TtfE SC4FFCUYM-i ' "* 
(TtiAT HEAP OF S7t3We0r 



THE hbtiE \jjtiL W9£P ITS . 



ir SEa^ THe Gdof-Sk/u. 


I ^ You U7AMT 7C> REWFoAOE 
THAT STRUCTURE , 

oft. -Huo &£; &/w<c 
APPLIES MlU'HEl^rti 


DLLL Ji 0 TFte JoS'. 




AKJCTtte?L ^7 7 T; Aa#& 
A bokE , 

S THROUGH MaKJAJ^. 

A 11 Bo KZOUEAM “ AddP j 


To £o THIS-, 

SiAfcr M/iT*t (Ipb*. £*ewfcE) G Hoza, 
pur 6N “Ttfe Tf^OWfi 
AP&vvb A- ^nttal QJok; t 


yH£$J S' trfJO < 

aaKiw^ T^£/«L zGkJtA 


TfJE GKJM' MET, 
O M TH-e 'n.P-OUAJ^/ 

Odowgax ~THeM . 


whev ^ ou lift fe-fcou T/c AfcxvvD 
"THIf <-eTr^RAL ■ 

V0O ^Ot A M-eA^'' ^.McT 




A VAQja-KT "T THI-S 

IS <LAALE3 At ''O/dLlC- kLAJOT . 


7T> B.'Ji^-b It; STAftT A-^a/M 
unr S~ fcots, r 

pCTTT/NT^ TH^i AftoON& ^WJlAL Wffcj 



Bejvjb them, 

^ETHt^.tKe' SMLS 
AfftoA^i/JJA TEe £= l ^ ' 

Hf4&£>UAi A*q. kD£S “XD AGEn 



^MWScr — HDSe ^UJbT 
LLF'T Trte CsdQB ( 


A-KJt> ^OUP- WME ■ IS feE4J>/ - 
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EUlLblNC WITH SRASS 







IT C4.N SERVE, RCSST OF AU_. 

Roofs ; 


< 5 «aSS Bu(obLBS, ?ctNT^K JicwtoUAfiJS 

N-Lo\xi TRe RAlNKJATfcT^. T3 DRIP SSatf'U . 



£PA$S CAM 

A HEAT IMSOATOl. A£» WELL ( 


UEEWMO THE IMStbE. OF "THE. HOUSE 
COOLER- , o<*- WARMER, 

ACCORO/MO TO THE SEASOKJ . 



Kjkjoles of srass 

CAM &E USET& thus as a cqat 


WDTEOnM< ~fH£. kcoSE otL ITS TWRrS 
A'AfMS.T PAiM , TEMpEftATUCT SUNCKIME 




But 

^AaSs Bum Lies CJ & j p& stcon^ EKico^h 












A veu> thick. cgass Bumble. 

VjCGXS LIKE A EaKBdo CANE , 


But The bunoue 

is Aauch KeAViefL T^aki the Baa^co. 

A ^pass bundle wants better 
when Bern - , 


THAN IT i»ES WHEN STRAIGHT- 


THE SIMPLEST WA> 

TO use Bundles 



a ‘Bundle - APc±t 
is Quite resistant. 



PUTTING a NU/UBEC. OF SUCH AftCKS 
Sit>e by side 

IN A, RjOWI 



CAN MARE £3Ul-Tg A {iCOK. 



OBMIOUS-L-Y, _ 

You Have 'to fvx the AftiftS. 

TO one ANOTHER 


IS "TO MARE ARCHER our OF TEEM - 


BY TRANSVERSAL BUNDLES. . 











A C*FFe&EKT TYPE or AAa\ 
CAN Be made 


WHEN YOU AVMdE STAND TWO ‘RunDIES GF 
AT a Small instance between e«ah 

maKuj^ 

TYe UPPER. ENDS AjEET, 


AW£) TH£N TYIN^ TH6K TOGETHER . 

IF 'KsO MAKE, FDCL EXWaPUE, 

FOOfL OF .SUCH ApCftES, 

"THEM VCO START FOUR. SAVMUER. ONES 

the point of the *ower ones. 

AND SO ON, 


Tia. You ‘tBT A Socx OP A CONICAL 


Another. ccof type 

CAN BE Made OF <nPASS--Ro?E 


(\AjECAii- ^RASS-*oJ>E 

"WIN ^£A SS, aUNtiLS^). 

IF too Coil Such a WSs-feoP£ 
Lik.e a snail: s shell 


MAltINC THE COILS SM4U-ER. MID SWHl£fe 
AS YCO Cjo HIGHER.. 


too CET thus a Scar of A Some: 
OB- a Conic RdoF. 












You SUoUl_l> f 

WCM auiLblMiT SUO+ A $COF 



USE Some -nut^S ,00. THim bamboo 
10 I>eFlNe THE. SHAPE 
cr THE &&ME. : 



"me job of caucus the rdpe 

IS M£>E 0 AS\e<L ‘ 



AMb STRFKJQTHENS 
THE DOME 


Ft** ftEMSTOX THE WlMt). 



IF YOO MAKE 
A "+MJPJT AR>«S-*d* 



THE HAIRS OF WHl£fl 

Point tOWNUM.fL&S, 



Akjo voj col this, hairy Rope 
ARouNb your. Poof, 

60N1C OH. 0OMQ>, 



Y ouQ. Rrd* Will Be 

BETIER- T>PU3TecrE£k AAANST HAW. 











<Ola££ Can e£ <coI> 
FOR. VojPl CattuE , 



IT ilAKJ Be A ^odi /UATEOWi. 

TO WAKE +iCXJSE-HOCb US'TSKJStLS WlTH, 


AND riNAU-y, 

IT IS A BUILDtN^ AaATETUAA-- 



“TO MUE. i^fiASEk <^ROW 

CWERlvtSi US£L£$ LAKUi 


CAN -KlOJltre An IHToft.uyrr “BKauCdS. 
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